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1 Introduction

This contribution raises an issue on the PRACH power setting after the backoff.

2 Discussion
RAN2 agreed that RACH model is MAC continues random access procedure endlessly including backoff.

RAN2 also agreed the random access preamble transmission power model. MAC sets the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP. This is specified in section 5.1.3 in [1].

We wonder what the possible UE behavior with respect to the PRACH power setting is in case UE applies a backoff. 

The setting of PREAMBLE_TRANSMISSION_COUNTER
Option 1:
PREAMBLE_TRANSMISSION_COUNTER is reset to one.

Option 2:
PREAMBLE_TRANSMISSION_COUNTER keeps the same value.

Option 3:
PREAMBLE_TRANSMISSION_COUNTER increment after the backoff

In our understanding option 3 is the current specified behaviour. However we don't think option 3 is realistic as it increases preamble transmission power endlessly until the maximum power value according to the UE capability is reached.

If backoff situation is generated by this UE, option 2 seems a reasonable choice in order to reduce the delay inherited by an additional ramping, especially for the case that the backoff delay is like 10 or 20ms, where the channel condition shouldn’t have changed a lot. On the other hand, Option 1 is simple solution to start from the beginning. This might be more reasonable if the backoff delay is like 480m or 960ms, because the longer delay makes the channel situation different, although we expect that such large backoff delay are only rarely used. In our understanding, UMTS behavior is option 1.

According to the MAC specification the variable PREAMBLE_TRANSMISSION_COUNTER is also used for the counting of the number of preamble transmission attempts. Therefore, if the PREAMBLE_TRANSMISSION_COUNTER is greater than PREAMBLE_TRANS_MAX, MAC indicates a RACH problem to RRC. Depending on the option 1 or 2, it might be necessary to separate the counter used for the determination of the PRACH transmission power and the counter for the preamble transmission attempts.
Related to this, we see the need for a functionality which can further limit the maximum PRACH transmission power to a value less than the maximum Tx power defined according to the UE’s power class in TS36.101, i.e. the maximum allowed transmission power is controlled by RRC. Such functionality is necessary in order to control the interference when UE attempts to send random RACH preamble to home eNB. Note that UMTS supports such functionality. The need of such functionality may be common understanding in RAN2 but maybe just missing the description. 
The setting of the other parameters 

Option A:
PREAMBLE_INITIAL_RECEIVED_TARGET_POWER and POWER_RAMP_STEP are the same value before the backoff.

Option B:
PREAMBLE_INITIAL_RECEIVED_TARGET_POWER and POWER_RAMP_STEP are the latest values obtained from the system information.

In option B, additional interaction between MAC and RRC is necessary when backoff occurs but the latest parameters can be used. If the transmission power is kept after the backoff (option 2 above), to use the same parameters before the backoff would be reasonable.

This discussion is related to [2]

We propose to discuss above in RAN2. If it is necessary, RAN2 may send a LS to RAN1.

3 Conclusion 

This contribution raises an issue on the power setting after the backoff. We listed several options.
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